correctly named by the farmer, the mean prevalence of all lameness, and lameness 20 caused by ID and FR were 10.0% (95% CI: 8.9, 10.8), 6.5% (95% CI: 5.8, 7.3) and 21 3.1% (95% CI: 2.8, 3.6) respectively. The mean prevalence of all lameness on all 809 22
farms was not significantly different at 10.2% (95% CI: 9.2, 11.0). The data were 23 analysed using negative binomial regression models with the three outcomes farmer 24 estimated prevalence of all lameness and lameness caused by ID 2004 to ensure that the management was in place for at least one year before the 28 prevalence estimates. 29
Routine foot trimming ≥once/year compared with no routine foot trimming was 30 significantly associated with an increased prevalence of all lameness (prevalence ratio 31 (PR)=1.34, p<0.01), ID (PR=1.50, p<0.01) and FR (PR=1.35, p=0.02). Footbathing 32 was also significantly associated with increased prevalence of all lameness (PR=1.67, 33 p<0.01), ID (PR=1.68 <0.01) and FR (PR=1.76, p<0.01). A stocking density 34 of >8ewes/ha was associated with a significantly increased prevalence of all lameness 35
Introduction
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The objective of the current study was to investigate whether the risk factors 97 associated with all causes of lameness in sheep differed from those associated with the 98 lesion specific causes of lameness interdigital dermatitis and footrot in flocks where 99 farmers correctly named both lesions with the aim of evaluating the patterns of risks 100 for ID and FR and all causes of lameness 101 102
Materials and Methods 103
Data collection 104
The data came from a postal questionnaire which was sent out in 2005 to a random 105 sample of 3000 English sheep farmers stratified by region of England (south west, 106 south east, central, north west and north east) and flock size within each region. The 107 sample size was calculated based on expected prevalence of 50% for any foot lesion 108 with a precision of 2.5%, and 95% confidence intervals and adjusted for an expected 109 response rate of 50% (Kaler and Green, 2008a) . The questionnaire was pilot tested. 110
Farmers were asked to estimate the prevalence of lameness in their flock in 2004 and 111 the proportion of this lameness attributable to ID and FR. In addition, the 112 questionnaire had a section with questions on management of lameness and general 113 farm characteristics (Table 1; Table 2 ). Farmer recognition of ID and FR was 114 validated by visiting 28 farms and the questionnaire repeatability was tested on the 115 farm and by post. The results suggested that the methods were valid and repeatable 116 (Kaler and Green 2008a) . 117 7
Farms selected for analysis 118
Two datasets were generated for analysis. Dataset A (n= 809) included all farmers 119 who replied to the questionnaire irrespective of their ability to name six common foot 120 lesions of sheep (Kaler and Green, 2008a where~ is a log link function, α is the intercept, offset is the natural log of flock size 143 and βXj is a series of vectors of explanatory variables that vary by farm j, and e j is the 144 residual random error. 145
The linearity of continuous explanatory variables with the outcome was visually 146 assessed using scatter plots and variables that failed this assumption were categorised. 147
Farmers' responses of percent lame sheep they treated with individual treatments 148 (Table 1) Crude associations between all explanatory variables and the outcomes were screened 156 using univariable negative binomial regression. All variables associated with the 157 outcome with p<0.2 were tested in the three multivariable models which were built 158 were tested in the final multivariable models to check for residual confounding (Cox 163 and Wermuth, 1996) . In addition, explanatory variables that were significant in any of 164 the three models were also retained in the other final models to aid comparison. 165 9 During model-building, confounding was assessed by observing the effect of addition 166 or deletion of explanatory variables on the coefficients and outcome in the model. The 167 predictor variables resulting in change of more than 25% in the model coefficients 168 when added or removed were considered as confounders. All biologically plausible 169 interactions were checked between variables in the final model. 170
For each of the three models, the model fit was evaluated by constructing the 171 generalised linear models in Stata SE 9.0 (StataCorp, USA) with a log link and a 172 family specification of negative binomial using the same value of the dispersion 173 parameter, and same explanatory variables from the final negative binomial regression 174 models. Deviance residuals and values of Cook's distance were examined to assess 175 the overall model fit and assumptions, outliers and observations with undue influence 176 on the models (Cameron and Trivedi, 1998) . 177
Results 178
Selected farms 179
Of the 1313/3000 questionnaires returned, 809 were usable (Kaler and Green, 2008a) . (Table 2) . 187
General farm characteristics (all farms irrespective of recognition of lesions: 188
Dataset A) 189
Approximately 65% (472/727) of the farmers had a flock size of ≤ 300 ewes ( Table 2) . 190
The number of ewes less than one year of age ranged from 0 to 1200 with a median of 191 15. The median number of rams ≥ one year of age was 6 (inter-quartile range 3-13). Lameness management practices of the farmers are described in Table 2 . The 203 distributions of farmers' practices and flock structure were fairly similar for the 204 farmers who did and did not correctly identify ID and FR (Table 2) . 205 
Prevalence of lameness, ID and FR
Negative binomial regression models for lameness, ID and FR 218
The univariate crude associations between explanatory variables and outcomes i.e. 219 number of cases of lameness, ID, FR are presented in Table 2 . The three multivariable 220 models are presented in Table 3 . Overall, the risks were similar for all three models, 221 with significant estimates less frequent in the ID model and FR model, most probably 222 because these models had a lower sample size. for all the three models for dispersion parameter =0 was p<0.01 suggesting that the 253 variance was greater than would be expected for Poisson regression and that negative 254 binomial models were more appropriate. 255
Discussion 256
The risk factors for both ID and FR were investigated separately to differentiate the 257 possible risks for lameness caused by each lesion and to see whether management 258 factors were associated with specific presentations of lameness. Although there was a 259 13 difference in factors significantly associated with both these conditions (Table 3) (Kaler and Green, 2008a) . 298 Also, although there was no significant difference between respondents and non-299 respondents with respect to geographical location and flock size (Kaler and Green, 300 2008a), there is a possibility of non response bias in the overall response to the survey 301 (e.g. it might be that farmers that had higher levels of lameness/ID/FR preferentially 302 responded to the survey) and to specific questions, although the response rate to most 303 questions was very high (>85%). Finally, all the questions were asked for the previous 304 year, thus there is the possibility of recall bias. 305
The prevalence of lameness, ID and FR were significantly lower in eastern England. 
